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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United
States government. Neither the United States government nor Lawrence Livermore National
Security, LLC, nor any of their employees makes any warranty, expressed or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents that its use would
not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not necessari-
ly constitute or imply its endorsement, recommendation, or favoring by the United States
government or Lawrence Livermore National Security, LLC. The views and opinions of au-
thors expressed herein do not necessarily state or reflect those of the United States govern-
ment or Lawrence Livermore National Security, LLC, and shall not be used for advertising
or product endorsement purposes.

Lawrence Livermore National Laboratory is operated by Lawrence Livermore National Se-

curity, LLC, for the U.S. Department of Energy, National Nuclear Security Administration
under Contract DE-AC52-07NA27344.
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Section 1
WIPP Panel 7 Sampling August 15, 2014

1. Summary of Sampling Activity

This report outlines the attempted sampling of drum 68660—the breached drum identified in
Panel 7 of the WIPP. When Drum 68660 breached, the incident left a gap in the lip of the drum
and it is assumed that its contents spewed in the vicinity of the drum and throughout Panel 7.
Several rows of waste were affected, based on the disappearance of the MgO over packing of
several rows. An overview of the sampling process and controls is depicted in Figure 1.

*Where, what, how and when
*Obtain approvals

Develop

Sampling Plan

eReview logistical issues
Preparg for eOrganize sampling process
sampling *Approve sampling equipment

Observe and eRecord any variations from the sampling plan
record sampling eUnexpected situations
conditions eChanges in sampling equipment

® Collect and label samples
* Sample splitting
Collect samples e Chain-of-custody

* QC and control samples

Transport e Package samples
samples for e Tamper proof seals
laboratory e Chain-of-custody

analysis

Figure 1. Sampling process flowchart.
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On Friday 8/15/2014 an attempt was made to directly sample Drum 68660 (16-4) by WIPP per-
sonnel, Stacey Britain and Troy Padilla. Kirk Nance of WIPP and Ted Wyka of AIB observed
the event. Figure 2 shows the location of the target sample drum in Panel 7. The target drum is
in row 16 and in the fourth column (16-4) of existing waste barrels. The Drum 68660 is indicat-
ed in red. Other drums containing waste from LANL (LANL MINQO2 Waste Stream) are also
indicated in red. Breaches in these other drums, at this time, have been not observed.

The target area for sample collection was where the breach occurred; see the green highlighted
area, indicated with “MgO at 16-4”, of Figure 2. In addition, the area around the breached con-
tainer was of interest. For this reason, the Drum 15-5 SWB (standard waste box), adjacent to the
breached Drum 68660, and which appears to be covered with residue from the breach, was con-
sidered another target for sample collection. Note that Drum 68660 had an MgO sack on top of
it. These sacks weigh ca. 1.5 tons and are placed as whole, intact bags, with a polypropyl-
ene/cardboard containment. Not all the drums have these bags, however. 15-5 SWB did not
have an MgO bag on it.

MgO after 24 MgO at16-4
(background) (top of drum 6866)

MgO at 15-5 SWB
(front & middle)

) Payload Containers with Indicated Lid Separation and/or Heat/Paint Damage

B Payload Assemblies from LANL MINO2 Waste Stream
MgO SuperSacks with Indicated Burning/Melting of Polypropylene/Cardboard Sack

Figure 2. Location of Drum 68660 (16-4) and surrounding areas.
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The May-June sampling yielded some insight into how to better collect materials, principally the
solid materials around the ruptured container. This sampling showed that working with a sam-
pler on a 50 ft. long boom was very difficult. In addition, the multi-sampler with the different
swipe materials did not collect enough material for detailed chemical analysis; the MgO bulk
sampler was not effective in collecting much material. And at the end of the sampling period,
when the 50 ft. boom was retracted to the operator, the staff had problems sealing the static proof
bags with tape due to dexterity issues that arose because of the heavy PPE that was worn by the
samplers.

This experience helped shape the August sampling strategy. The time for sampling was limited
due to the PPE the team wore and the conditions in the Panel, so the effort was to collect the best
available samples within the time and safety constraints. The availability of the samples varied
because of physical limitations in access due to the tight manner in which the waste containers
were fit into the Panel. In addition, the sampling boom could not be manipulated to reach cer-
tain areas, for example on the floor between drums. These areas could be photographed, but not
accessed with the bulk sampler.

The primary goal of the August sampling effort was to obtain samples near Drum 68660 and the
discolored MgO on top of this container. Also, if possible, samples were to be collected of spew
material around Drum 68660, such as on the neighboring container SWB 15-5 (see Figure 2).
Finally, samples were to be taken of MgO from unused bags that were located in the front of
Panel 7 (after Row 24), the staging area.

Figure 3 shows a photograph of the general area of the breached drum, looking from the entrance
of Panel 7 (and towards row 1). To understand the orientation of the picture, refer to the diagram
of Figure 2. The photograph was taken looking right down Column 5. In the picture, the wide-
spread destruction of the MgO bags is evident. As points of reference, the locations of the MgO
bags that no longer have the polypropylene/cardboard containment are indicated, with tan color-
ing, in Figure 2. Column 5 is a column with containers that have no MgO bags on them. Drum
68660 (16-4) is on the left side of Figure 3; however, from this angle, the breach is not obvious.
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Figure 3. Photograph of current configuration of Panel 7 from the 50 ft. boom
as it moves along Row 5 from the staging area.

Figure 4 shows a close up of Drum 68660 from the breached side. The photograph was taken
with a camera that was on the 50-foot sampling boom used for the sampling. The breach is ob-
vious in the picture, with a discolored portion of MgO on top of the opening. Clearly, the MgO
bag has been ruptured and some contents disseminated. 15-5 SWB is on the right of this picture
and exhibits solid deposits also. Both of these areas were accessible to the solid sampler. The
sampling of this material will be discussed below. In between the two objects is a partially de-
stroyed surface. Apparent is a thick piece of cardboard, placed underneath these drums, that has
been at partly destroyed. Unfortunately, this area was not accessible using the bulk sampler on
the end of the boom.

Figure 5 shows a picture of the sampling boom used for the August 15 sampling. The sampling
boom is an Al/Ti alloy beam, roughly 50-foot long. A rope and pulley system was constructed to
move a camera for documentation and close-up pictures. The sampling device is located at the
end of the boom. (Note, this picture is from the May-June sampling effort and has a multi-
sampler on the end. For the August sampling, a redesigned bulk sampler only was used for the
sampling; this is discussed below.)

Lawrence Livermore National Laboratory UNCLASSIFIED 7
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Sampling
Areas:
Drum 68660 &
SWB 15-5

Figure 4. Close-up of Drum 68660 (16-4) and adjacent 15-5 SWB (left side);
different view Drum 68660 (right side) with sampling areas indicated.

- 2=

Figure 5. The Al/Ti sampling boom (taken in the May-June sampling effort).
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Figure 6. LLNL sampler (top bags), installation tools and plugs (bottom bags).

The newly constructed sampling device, held on the end of the sample boom, was fabricated at
LLNL. Figure 6 shows the sampler and components needed for collection and containment of
the samples, as well as hardware needed for manipulation of the containers. Lessons learned
from the May-June sampling event indicated that the bulk MgO sampler, constructed from PVC
tubing, was not sufficient to trap the MgO solid for the entire process—sampling, then retrieval
to the operator.

Figure 7 shows a close up of the probing end of the sampler. The sampler is constructed of Del-
rin®, and the sample vial is constructed of Teflon®. The diagonal cut of the tubing was ma-
chined to be very sharp to be useful for scraping difficult-to-unseat samples. The sampling probe
was designed so the sample vials would fit inside. Figure 7 on the left side shows the top threads
of the sample vial (without lid) in the diagonal cut of the sample probe. The sampler was at-
tached on the end of the 50 ft. boom at a 90° angle. Although not visible in Figure 7, the Tef-
lon® vial could be fitted with a Teflon ® spacer to restrict the amount of material collected to 5
g; this was necessary to ensure that the collected mass would not exceed the safety basis mandat-
ed for sample collection. Figure 9 shows vial that has been fitted with a Teflon® spacer.
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Figure 7. Close-up of sampler end and Teflon vial used in August 15, 2014 collection.

The first target of sampling was the area above the Drum 68660 (16-4), shown in Figure 2 as
“16-4 lip”, and the discolored material shown in Figure 4. The MgO above the breach resisted
any attempts of dislodging it. The sampling team described the material as being extremely
dense and hard. A small scraped sample was taken from this location (COC 9572 Sample #1),
but was of minimal amount. After deciding that this location could not be adequately sampled
(although very small bits of the material were scraped off for Sample #1), the team decided to
sample the lid area of 15-5 SWB. This seemed reasonable because the top of 15-5 SWB was in
direct line with the area of where Drum 68660 vented. Figure 4 also shows this sampling area.
Two samples were taken here, on from the front (COC 9572 Sample #2) and one from the mid-
dle (COC 9572 Sample #3) of the lid. A third sample was attempted on the backside of the lid,

but something on the lid prevented obtaining this sample.

Figure 8 shows Sample #1 from 16-4 (COC 9572) in the Teflon® sample container and poured
into a beaker. As seen in Figure 4, the sample has some brown color, but is mostly white parti-
cles. The small amount in the figure is also consistent with the trouble the sampling team had

obtaining much sample due to the hardness of the crust.

Figure 9 shows a close-up of Sample #2 from 15-5 SWB. The left side shows the sample in the
vial (note the Teflon spacer® used to restrict the volume of material collected). The right side of
Figure 9 shows the color of the sample, which was significantly different that the white powder

of MgO.

Lawrence Livermore National Laboratory UNCLASSIFIED
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Figure 8. Sample #1 from 16-4 crust (COC 9572), in sampling vial (left) and beaker (right).

Figure 9. Sample #2 from 15-5 SWB (COC 9572), in sampling vial (left) and beaker (right).
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Two more samples were taken from unopened MgO bags at the entrance of the Panel 7 (COC
9572 Sample #6 and COC 9572 Sample #7). These were background MgO samples. These
MgO packs were located in Panel 7 during the event, but were visibly not disturbed, with con-
tainment intact. Figure 10 shows these samples in beakers.

Samples were taken from the sampling area back to the sampling team staging area, individually,
where they were capped (as shown in Figures 8, 9 and 10).

Figure 10. Background MgO samples—Sample #6 on left, Sample #7 in right.

2. Sample Integrity

Samples were collected and placed within certified clean containers, or their equivalent. The
containers were secured with tamper-evident seals and were accompanied by COC documenta-
tion. The samples were stored in a secured area to prevent tampering and loss.

3. Quality Control Samples

Quality control (QC) samples were employed to verify sample integrity and to detect contamina-
tion, should it occur due to containers, handling, and transportation. During this sampling activi-
ty, two field blanks, consisting of an opened MgO container of which the outer containment was
not compromised, were collected (COC 9573 Sample #6 and COC 9573 Sample #7).

Lawrence Livermore National Laboratory UNCLASSIFIED 12
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4. Sample Transport and Storage

During sample transport and storage, the following procedures were followed to ensure that
samples were not altered and were kept in a condition suitable for analysis at the laboratory. The
following sample transport and storage procedures were followed:

e Samples were bagged, individually, and brought, labeled and sealed, from Panel 7 to a
surface laboratory.

e Samples were appropriately packaged to avoid breakage and cross-contamination. Figure
11 (right side) shows the inside packing.

e Sample degradation was minimized through appropriate storage (e.g., the samples were
maintained at room temperature).

e Sample containers were sealed with tamper-evident seals and accompanied by COC pa-
perwork.

e Samples were packed in an insulated cooler for transport to analysis facility; see Figure
11 (left side).

Figure 11. Sample transport container and example of bag packing.
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5. Summary of Samples Collected

Samples were taken in three groups:
e Sample from Drum 68660 (16-4) in Panel 7,
e Samples from 15-5 SWB in Panel 7, and
e Samples from unopened MgO in the front area of Panel 7.

Table 1 lists the specific samples taken by their chain-of-custody ID number and description.

Table 1. Collected samples.

TAT Laboratory Samples

Description
1 9572 Sample #1 MgO crust 16-4 drum Panel 7 in Teflon bottle
2 9752 Sample #2 MgO solid 15-5 SWB Panel 7 in Teflon bottle
3 9752 Sample #3 MgO solid 15-5 SWB Panel 7in Teflon bottle
4 9752 Sample #6  MgO solid from unopened container Panel 7 front in Teflon bottle
5 9752 Sample #7  MgO solid from unopened container Panel 7 front in Teflon bottle

6. Photographs of Sampling Activities

Photographs of sampling activity are imbedded in this report. No video was taken during the
sampling.

7. Chain of Custody (COC)

Prior to this sampling activity COC was set up for the influx of samples. Figure 12 shows the
official Waste Isolation Pilot Plant chain of custody, COC 9572, which covers the 5 samples that
were sent for analyses. (Note: there were no Sample #4 and Sample #5).
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CHAIN-OF-CUSTODY RECORD

— C of G Control z.w w m .NN
o WASTE ISOLATION PILOT PLANT
-&_m@w P.0. BOX 2078
== O>=_.mm>u. NM 88221-2078
_ RFA Control Z.@ 9572
SAMPLING PROGRAM A AT o LAB DESTINATION INAH R VER pJuCLE LLC
SAMPLE TEAM MEMBERS _STACEY RAVTAN TR0Y fadburA iy Dmv h CARRIER/WAYBILL NO: Iy ELTALK] 2 @
Sample Number Sample Location and Date and Time 0o__mn=_.& Sample Type Container Type Condition on Receipt Disposal
Description (Name and Date) Record No.
Samere # £rced Doum Olis[ 1Y 142> |Mmay 0gls Herodlngsvimg BA°
AMPLE A2, 1428 : | LB ViALS
| SAMPLE #3 130/ [had O £
mgoﬁ ¢ 3 0 A o / I C..ﬁ
SamPLg m\w ,.‘A 1215 : LW Vs

Special Instructions:

Possible Sample Hazards: _ J<ADIOALT I VE

SIGNATURES: (Name, Company, Date and Time) i
1. Relinquished By: % %\M\Q /30
Received By: &.N.LQ - &lisfiv 146:30
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Received By:
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PINK - Other
HICHOLS PRINTING MC.

Figure 12. COC 9752 from WIPP.
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8. Sampling Authorization

Sampling of the materials in Panel 7 was authorized by the TAT. Below is a copy of the sam-
pling instruction from Phase 3 (Activity 11) Repetitive Entries to Perform Sampling Activities as
Requested by the Accident Investigation Board, WO 1404274C.

INVESTIGATE the source term by performing the following:
e Ensure infrastructure equipment is established to support observa-
tion/material sampling activities

NOTE
A maximum of 5 samples (approximately 5 grams each) may be taken.

e Perform material sampling activities
o  Obtain material samples using telescoping pole
= Yellow material on top of drum 68660
= Debris on top of SWB adjacent to drum 68660 in-
cluding 1 sample from each of the following loca-
tions:
1. Front of lid.
2. Middle of lid.
3. Back of lid.
o Thermal monitoring of sample media prior to bagging
e Material sampled to be labeled accordingly (e.g., row/ column loca-
tion, drum 68660, etc.) and must be packaged and transported in
shielding bags to minimize the consequence of an unexpected reaction
of the material
e Periodically communicate status to T-1 or the CMR along the travel
route. A status of “SAT” may be used to indicate the criteria above

(e.g., ground control, rad, air quality, and heat stress) has been satis-
fied

e Ensure infrastructure equipment and supplies are configured for stor-
age / next reentry
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